





























































































































































change	 impacts	 on	 the	 geographic	 distribution	 and	 potential	 range	 shifts	 for	 the	 genus	




2003).	 It	 was	 specifically	 adjusted	 by	modifying	 global	 forecast	models	 developed	 by	 the	
European	Centre	 for	Medium-Range	Weather	Forecasts,	 so	 that	 it	 can	be	used	 for	climate	



























Namibia	 were	 modelled	 using	 MaxEnt	 (Phillips	 et	 al.,	 2004,	 2006).	 This	 applies	 Bayesian	
methods	to	estimate	the	potential	geographic	distribution	of	species	by	finding	the	probability	
distribution	 of	 maximum	 entropy	 and	 is	 an	 effective	 method	 for	 modelling	 species	
distributions	 from	 presence-only	 data.	 This	 spatial	 modelling	 software	 can	 also	 address	
sampling	bias	that	is	common	in	geographical	records	because	collections	usually	favour	the	
most	 accessible	 areas	 (e.g.,	 close	 to	 roads	 and	 within	 nature	 reserves),	 thus	 making	 it	 a	
suitable	 tool	 for	 the	 present	 study.	 The	 first	 stage	 was	 to	 relate	 current	 environmental	


































































a	calculation	of	model	performance	were	used	 to	determine	 the	persistence	 threshold	 for	













































































































































































































































































































































































































































Section	 Positive	change	(%)	 Negative	change	(%)	 Positive	change	(%)	 Negative	change	(%)	
BAR	 55.31	 27.74	 47.54	 99.99	
BAT	 383.43	 55.84	 290.87	 100.00	
BIL	 58.58	 51.25	 26.61	 98.11	
CAT	 42.19	 20.68	 74.55	 94.94	
CHE	 52.58	 80.51	 183.57	 76.88	
CON	 1.81	 94.59	 0.79	 99.03	
COS	 95.47	 55.07	 512.15	 2.74	
CYL	 3.10	 5.07	 68.57	 99.95	
HER	 133.51	 38.33	 298.65	 72.73	
MIN	 29.99	 78.40	 41.33	 77.53	
OPH	 31.16	 50.39	 72.88	 68.02	
PEL	 1.64	 56.86	 73.79	 100.00	
SAX	 7.03	 72.44	 0.06	 100.00	
SUB	 123.45	 1.13	 263.76	 70.70	
VER	 593.33	 11.30	 746.36	 91.63	





































































































































































































































































































































VARIABLE	 BAR	 BAT	 BIL	 CAT	 CHE	 CON	 COS	 CYL	 HER	 MIN	 OPH	 PEL	 SAX	 SUB	 VER	 WET	
Altitude	 6.6185	 1	 0.3327	 1.0388	 4.4519	 6.8379	 5.1619	 3.0104	 13.9571	 2.1215	 11.9062	 7.0852	 0.4262	 5.8784	 19.5937	 0.0203	
Q1	Tmax	 0.0816	 0.635	 0.4526	 1.8046	 2.2861	 4.4176	 0.1137	 0.4215	 3.9857	 0.7157	 5.733	 0.2381	 6.8026	 3.3825	 7.2639	 3.984	
Q1		Tmin	 0	 0	 0.0012	 0.0841	 1.6157	 1.9308	 0	 0.2241	 3.8253	 0.0158	 0.5144	 0.1295	 0	 0	 0.336	 0.174	
Q1	Pav	 29.171	 47.0995	 47.9971	 37.9045	 1.7774	 19.8368	 0.2117	 0.8229	 0.2511	 24.3119	 0.7942	 16.6466	 44.4089	 44.8801	 14.6578	 55.7121	
Q1		Tav	 0	 0	 2.9185	 0.1029	 0.0308	 0.2328	 5.9636	 0	 0.0382	 0.0467	 0.0334	 0	 0.1052	 0	 0.7431	 0.3443	
Geology1	 20.2934	 17.3311	 7.8256	 29.491	 42.9386	 1.6521	 40.4549	 63.0088	 54.6992	 3.799	 38.7484	 47.6936	 11.7368	 10.819	 46.6766	 6.8834	
Q2		Tmax	 2.0612	 0	 1.2705	 0.2859	 0.3147	 0.4588	 0.0666	 0	 0.0586	 4.9733	 0.0311	 0.0442	 0	 0	 0	 0.0654	
Q2		Tmin	 0.0457	 0	 0.4934	 0.7646	 7.0381	 0.6145	 0.8248	 0.0332	 0.9129	 0.2436	 1.1297	 0.139	 0.0473	 4.1181	 5.1898	 0.1108	
Q2		Pav	 0.0502	 0.301	 6.1322	 2.025	 8.099	 6.0773	 7.0504	 0.2983	 0.1214	 1.305	 10.4734	 0.0268	 16.1713	 3.7533	 0	 13.9128	
Q2		Tav	 0	 0	 0.0039	 0.1755	 0.0877	 0.4793	 0	 0.1308	 0	 0.154	 0.0112	 0.0016	 0	 0	 0	 0	
Geology2	 12.8076	 0.4653	 2.1824	 2.9662	 1.4033	 0.1268	 15.0572	 0	 6.5485	 25.4172	 0.5325	 0.7175	 1.4932	 0.1162	 0	 0.0465	
Q3		Tmax	 0.0557	 0	 0.0433	 1.0136	 0.9736	 0.2132	 0	 0	 0.0613	 8.2232	 0.9662	 0.0199	 0.2119	 0	 0	 0.0835	
Q3		Tmin	 0.3915	 12.2113	 2.6293	 4.1786	 1.158	 0.431	 0	 0.0164	 0.2969	 3.6665	 14.5586	 0.1543	 0.2919	 0	 0	 0.9547	
Q3		Pav	 24.7613	 0.932	 15.1277	 16.1056	 27.2111	 49.4262	 22.6823	 31.7284	 13.8596	 12.7844	 14.4477	 25.5238	 2.1197	 26.1922	 5.5344	 14.1914	
Q3		Tav	 0	 0	 0.6716	 0.2689	 0.1288	 0.4062	 0	 0	 0	 3.5007	 0	 0	 0	 0.588	 0	 0.034	
Terrain	 0.0029	 8.4315	 1.4723	 0	 0	 5.9583	 0.6942	 0	 0	 3.74	 0	 0	 7.0351	 0	 0	 1.5032	
Q4		Tmax	 0	 0.0501	 4.8427	 0.0355	 0.0106	 0.0452	 0	 0	 0	 0.4684	 0	 0.0549	 0	 0	 0	 0.4269	
Q4		Tmin	 0	 0	 0.0493	 0.148	 0.3272	 0.071	 1.1723	 0.0144	 0.0982	 1.3121	 0.0941	 1.0573	 0	 0	 0	 1.0011	
Q4		Pav	 3.6593	 11.543	 5.4734	 1.568	 0.1475	 0.7688	 0	 0.2909	 1.2861	 3.1885	 0.0258	 0.4193	 9.1497	 0.2721	 0.0047	 0.1567	
Q4		Tav	 0	 0	 0.0804	 0.0388	 0	 0.0153	 0.5465	 0	 0	 0.0124	 0	 0.0486	 0	 0	 0	 0.3948	




